FEN

May 15, 1948.

Dr. Norman Horowits,
Kerkhoff Laboratories,
Caltech,
Pasadena, California.
My dear Horowits, . \

Thanks very much for your sample of canavanina, which arrived safely
today. Some rather encouraging:%esults have been obtained with hydrosyaspartie
(ant&-aspartic) and valine (anti-isoleusins), but I'll have to colléqt goms
more equipment befors going much further. This promiseseto eventuste soon,

I'm sure you don't want a complete account by letiser of my recent work;
it would take quite a few pages to present tha data in detail. Briefly, I
have focussed my interest on a single enzyme (system) in F. coli, namely
lactase, looked for indepsndent occurrénces of lactase~ mutations (by plating
on FMB-lactose medium as described in my paper in Genetics) and, having
" gollected a couple of hundred of them, az comparing them zenstically aad pheno-
typically. Correlatively, and in correspondence with Yonod, lactase hss been
extractsd frou the wild typs by grindins or autolysls, and anﬁsars tc be a
aimpls hjdrolytic enzyme. Nearly a dozen loci geem to be represented smong
the mutants, two or three cf them bsing the mcst numerous; the others ocecur
very occasionally. About Lalf ths mutants are essentially specific for lactose
(scme being msthyl-b-~galactoside ~; others £); the others seem to be pleiotropis,
in which oomponents of the mal}ase, glycolytie , or gluconic-fermenting systens
are affected also. Soma{pf these have been tested rather rigorously fof monogenicity;
the same patterns have éebunred on several occasions, they be'ave as a unit in
orossing-over and in reverse matation, so that as far as can be tested, a unit

change 13 responsible for thencompound effects. However, suppressor mutations at
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distinct locl have been picked up which may restore individual components of
the pattern., For exaiple & rumber of mutants have Seen identified with a locus
to be called Lacy~. These ure all gluccse, lactose, and maltdse-negative. In
additio;oreverse mitations to the wild type Lac3J, selection from lzrge populations
in glucose or lactcse medium results in Gyi-l- or G-i-Lg- phenctypes. #hen
crossed with wild type these y;eld_the Lac3— plenciype as well as the parentals,
Of particular intcresﬁ is what zppears to be a temperature sensitive ullel
of Lacg which is wild type at 30°, Lac3- at'LOO, but has distinct critical
temperatlures for sorbitol; glucose,mannitol%éinnosc, fructose or multose;
and lactose within thut interval. ’

" There deces nct seem to be zny simple picture thst willceover these data,
Of course one can say that in some unkrown way the effects are nll indirect;
but what procedures are available by means of which one could ¢ decilde, for example,
from which if any of these loci the enzyre receives its s; ,ificitg, xnd which

indirectly affect anzype producticn. Please do nct consider these remirks an
- (LAY

~ "attack" on the one-to-one theory, especially the very credibie and sober

version which you quotéd to me.I do wond~r about the kind »f evidenca con

which it is tassd. Ycu sugzest for emample that 75% of the gene muta tlons
encountered in Hewrospora probably bear a unijue relationship to the snzyae
they affaect. Aslde from the rather moot question of selection for nen-pleiotropic
mntants It occurs to me that soze of the discussion of this suastion has

been circular. That 1s, monogenic control is used as an argumert for z primary
offect (viz. the treatment of the pyrimidine-thiazoleless mutsnt). Cf course,
moncgenic control should be an incentlve to look very hzrd for a single primary
affect, since this pcssibility always exists; to my mind this is the groatest
value of the 1:1 theory, but 1n‘terms of your letter, a given mutant might be
ons of ths other 25%.

I have a more concrete inquiry concerning the Neurospora work. Have you accumnla—

ted in any syatem a number of recurrances phenotypicully affectédg o chemical



. 8tep your falth in the simplicity of which is, a priori, sufficiently strcng
’ \ that it would not be irmmedistely abandoned if bigenic control were discovered?

. And have these recurrences been atudied genstically and shown to be allelis
(within réuson&ble doubt) ? It mmst be obvious that this is almost the only
kind of geretic evidence that would bear on a 1:1 relationship for any particular
anzyme. It was this ruestion that motivated the work I am ncw doing, and I
mt'a&mit that I was very much surprised to find whot I did. Of course, one
can argue that the gene-snzyme relationship is coli is not the sums ad in other
organisxs, that lact.ése is an exceptional case, or that.the termjnologz of gense,
allelism, crossing-over and so forth has a different material basis in cold
(although no such contradiction has yet appeared). It may therefors be important
to duplicate this gind cf study with other enzymes ?;an& with other orggnisms.

Aside from direct. svidence, the 1?1 theory ha;s the appeal that no;altemativ%‘
can feasibly be se‘t up now. Fazyme spefificity must be transmitted from one géngra-
tion to the next somehow! But there may perhaps be sone use in looking st ths

) ahalogous pr?:blem of antibody speeificity. Noone (I think] would argue that this ‘
is conferred by the gens, but there is eonsiderable evidence that the competence
of an animal (or its. gam’ue—-globulj__n' or whatnol:) to react to a given antigen is
genetically controlled (e.g. 'mbbit qntibody; to humzn M-substance). If serologicaJ.
response could be analogized with enzymatic adaptation (as has been dune beforve)
one might draw the rather vague picture that genes might control in some ind%ect
ard possibly interdependent way the préduction cf encyme precurgors which are
coapotént. to reuct nith substrate to produce the enzyme.. I am not sure that this
says anything.

This discussion has gotten out of hand, and I had perhaps better stop ut this
point, Your remarké ,‘ or those e any of ﬁur group, would be appreciated.

As to reprints, I have rather lazily been sending GWB a dozen or so replicates of each for loeal
distributéion, with most of them earmarked. Is this inefficient or inconvenient? If so, let me
have a list of the names of the men who would be interested to be circularized. -

Best regards from Eathor » and to your colleagues, ¢

3incerely yours,

Joshua Lederberg



